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IVIetliod and Device for Performing a Test for Acceptability 
of Banic Notes by Automatic Vending Machines 

The present invention relates to a method and a device for perfomning a test for 
acceptability of bank notes by automatic vending machines. 

In a large number of applications it is possible, and in some cases already common 
practice, for the payment for products and services to be made by inserting bank notes 
into automatic vending machines. Such applications are known, for example, in the 
purchase of train tickets, especially for local travel. 

in many countries, at least a partial automatic acceptance of bank notes at mobile 
collection points is common; one example of this would be the so-called farebox systems 
at the entrances of buses, etc. 

The automated acceptance of bank notes is generally associated with a number of 
problems. 

A first aspect is the determination of value, in other words, the value of the inserted bank 
note must be established. A second aspect involves a test for validity; in other words, it 
must be determined whether the inserted bank note or the Inserted document is valid. 
This involves the very general question of whether it is even a valid bank note and, if so, 
whether it is an acceptable bank note. Finally, there is the so-called test for authenticity. 



Systems that comprise a test for authenticity are extremely expensive and costly, and 
they provide for only very narrow tolerance levels for deviation from the predetermined 
authenticity parameters to be examined. Vending machines that employ systems of this 
type are generally used only by financial institutions; they require a great deal of time due 
to the test for authenticity, and they have a high rejection or rejection rate due to the very 
narrow tolerance levels. Such systems are not suitable for use In automatic vending 
machines, especially in the above-mentioned mobile collection systems. 

The other extreme involves the inspection of bank notes exclusively by service 
employees. It is common when boarding a bus, for example, for a bank note to be 
inserted into a device at a predetermined location, and positioned behind a plate so the 
bus driver can view it. The bus driver performs the above-mentioned inspection, with the 
exception of a final test for authenticity, and renders a decision as to the acceptance or 
rejection of the bank note, for example by pressing a button. 

Systems that lie somewhere between these two extremes are frequently used in so- 
called automatic ticket vending machines where, although no exclusive tests for 
authenticity of the bank notes are conducted, an automatic, computerized determination 
of value is made, and a fully automatic test for acceptability is performed based upon an 
examination of parameters within very narrow tolerance levels. Systems of this type are 
known to have a very high rejection rate. This is due primarily to the fact that bank notes 
in circulation frequently have serious and in any case highly varied level of wear and tear. 
Hence, authentic bank notes quite frequently deviate from the idealized image of 
acceptability; in other words, they have notched edges and corners, washed-out areas, 
etc. 

While the visual methods that depend entirely on service employees place the entire 
burden of decision upon the service employee and, furthermore, require a great deal of 
time which, especially in the process of boarding buses and in similar situations results in 
waiting periods and other disadvantages, especially during peak traffic hours. Fully 
automatic systems involving acceptability tests as described above involve excessive 
rejection rates, which result in unacceptable loss of time. 



The person making payment is required to insert a bank note in a known manner several 
times, smoothing the note out, exchanging it for another, etc. This is especially 
unsuitable at high traffic mobile collection points. 

Based upon the above-described state of the art, the objective of the present invention is 
to provide a method and a device that will eliminate the disadvantages associated with 
the current state of the art that can be realized at an acceptable cost level. That will 
enable a highly automated, rapid acceptance of bank notes with a high level of security. 

With regard to the technical solution to the objective, a method is proposed by which a 
test to determine the acceptability of bank notes is performed by an automatic vending 
machine wherein a bank note is fed via an insertion unit to a digitization station where it is 
at least partially digitized; the received data are then compared with stored data by a 
computer unit, which makes a determination as to the value of the bank note and renders 
an automatic decision regarding its acceptability; if the automatic decision regarding 
acceptability is negative, an image of the digitized data is generated to allow a final 
decision regarding acceptability to be rendered by an attendant service employee based 
upon a visual inspection. 

The method specified in the invention thus advantageously comprises the combination of 
computerized, automated methods of value determination and acceptability testing, with 
the possibility of a visual inspection, at least in questionable cases. The bank notes 
inserted into an automatic mobile collection unit are fed to a digitizing station; for 
example, they are positioned upon a transparent plate where they are electronically 
digitized. The digitization may include the entire bank note or only areas of the note, 
depending upon the bank note systems in that specific country. 

This is followed by an electronic determination of value by comparison with stored data. 
If the various bank notes belonging to a currency system are scanned in ahead of time 
and are identified in terms of specific prominent points, then the value of every other bank 
note that is inserted into the machine can be determined precisely via a comparison of 



the image data. In accordance with one proposal for the invention, a scanner nnay be 
used to implement the digitization process; alternatively or in combination with this, digital 
cameras, etc. may also be used. 

A successful determination of value is followed by a computerized test for acceptability. 
To accomplish this, individual parameters in the data set are compared with prestored 
data. The specific criteria can be adjusted as needed; hence tolerance ranges can be 
adjusted. 

For this reason, the method specified in the invention also enables the use of self- 
learning software systems, which, after a certain period of time in use, will themselves 
establish different tolerance levels for different ranges of deviation. 

If an inserted bank note meets the acceptance criteria, it is then further processed via 
conresponding units in the device, i.e. it is drawn in and fed to a currency storage unit 
and, if necessary, change is made or access is granted or some similar result is 
triggered. 

If the bank note does not meet the criteria for acceptance, a negative automatic decision 
regarding acceptance is registered. At this point the digitized area of the bank note is 
displayed on the corresponding image display unit, to allow a visual inspection. This unit 
may be a monitor, an LCD display, projector, or other image display unit 

The service employee, for example a bus driver, can now inspect the scanned bank note 
visually, and register a decision regarding acceptance manually, for example by pressing 
a release button or, alternatively, a rejection button. A marking of the areas that resulted 
in the negative automatic decision regarding acceptance can be used to support the 
visual inspection of the digitized bank note. For example, torn off corners, nicked edges, 
washed-out areas, or other objectionable features can be marked in color. This will allow 
the service employee to render a decision very quickly. 



In accordance with one advantageous version of the invention, a negative automatic 
decision regarding acceptance may be followed by a second, intermediate inspection to 
determine which deviations, based upon areas, surfaces, etc. formed the basis of this 
negative automatic decision. In this case as well, adjustable tolerance ranges may be 
preset in the system. Thus, the computer can decide beforehand, fully automatically, 
whether the objectionable bank note Is excluded entirely from acceptance or lies within a 
certain tolerance range in which a visual inspection should be performed or would make 
sense. 

The imaging of the digitized bank note may be limited to cases that call for a visual 
inspection, or may be performed in every case. 

With regard to the device, the invention proposes a device designed to automatically 
accept bank notes with a test for acceptability that employs a method in accordance with 
one of the claims 1 through 6, and comprising at least one unit for accepting bank notes, 
a transport/feed unit, a digitizing unit, a computer unit, an image display unit, an input 
unit, and a unit for returning, passing on, collecting, and stacking the bank notes. 

A device, as specified in the invention, comprises an area designed to accept a bank 
note, for example a slit designed for insertion of the note. Via mechanical transport units, 
usually motorized, the bank note is then fed to an area in which it is fully or partially 
digitized, for which purpose a scanner, a digital camera, and/or some similar device may 
be used. For example, the digitization area may be an area in which the bank note is 
positioned as flat as possible on a transparent plate. However, passing the bank note in 
front of a bar or bar code scanner also lies within the scope of the invention. 

After digitization, the determination of value and the examination for acceptability are 
performed by a comparison of the data obtained from the digitization with the stored data, 
within the framework of preset 



tolerance parameters. In this, the digitized image data may be compared directly, or after 
further processing. 

At least if the automatic decision regarding acceptance is negative, an image of the bank 
note or at least the digitized areas of the note is generated on an image display unit. A 
decision is then awaited from the service employee, which is registered for example by 
pressing a button, etc. 

In accordance with the invention, if the decision regarding acceptance is positive, 
whether automatic or rendered by a service employee, the bank note is then advanced 
through the system, and is filed, stacked, and if necessary subjected to other further 
processing, etc., for which purpose the device is equipped with appropriate equipment. 

In accordance with one advantageous proposal of the invention, the device may 
comprise additional signal units, so that, for example, if the automatic decision regarding 
acceptance is negative, an acoustic or optical signal may be generated, to alert the 
service employee to the need to inspect the note visually. 

The invention provides methods and devices that can be realized at low financial cost, 
and that enable a determination of value and a test for acceptability of bank notes 
inserted into automatic vending/collection machines within an acceptable period of time, 
with a low rejection rate with a high degree of certainty. 

Processing and devices of this type are suitable for use in a wide range of applications, 
for example for mobile collection units in buses, airplanes, trains, etc., but also for ticket 
purchasing in train stations, airports, parking lots, etc., where service employees are 
centrally located at some point and are available to perform image inspections and make 
supplementary decisions regarding the acceptability of bank notes. 

Additional advantages and characterizing features of the invention are found in the 
following description, with reference to the diagram. The diagram shows: 



Fig. 1 a schematic illustration of the processing method 

and the equipment used to implement this process in 
accordance with the invention. 

According to Fig. 1, a document, such as a bank note, Is Inserted at the "Insert" position. 
A digitization occurs at an opto-electronic sensor unit. The document is fed between 
transport devices for digitization. The determination of value, on the one hand, and test 
for acceptability, on the other, are performed in a computer unit. At the same time an 
image is displayed on a display unit, for example, to a bus driver or some other service 
employee, allowing him to register his own corresponding decisions via a control unit. 

The above-described exemplary structural example serves only for descriptive purposes 
and should not be considered a limitation of the invention. 



